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* Introduction and Highlights M. Ackley

 NPN/CAP Operations, Capability & Results  D. van de Kamp

* Software Development and Web Services A. Pihlak & P. Miller
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 Facilities and Systems Administration B. Kelley

* Engineering and Field Support M. Shanahan & R. Strauch

* Future Focus and Summary M. Ackley
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Mission: Weather observations, analysis, and forecasting

Resources: Over 200 people —
Over $20 million 6

FSL Technical Communication Services
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NOAA PROFILER NETWORK (NPN)

OVERVIEW

* The NPN began in 1986 with a Congressional
Initiative for $6 million/year.

with acceptance of the final system at Blue River,
Wisconsin.

Y‘!{

* Achieved full operational capability on May 18, 1992
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NOAA PROFILER NETWORK (NPN)

MISSION STATEMENT

To Develop, Deploy and Operate a Network of
30 Wind Profilers in the Central United States.

In Cooperation with NWS and Other Agencies,
Conduct an Assessment of that Network.
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WEEKLY PROFI LER NETWORK REVI EW

Ti me Period: Week of 7-FEB-2003 to 13- FEB-2003 (Fri. - Thurs.)
Net wor k Report Maxi mum Hub Consensus Hour | y AW PS
6-M nute Availability Fai |l ure Cut put Pr oduct
Conmrs Rat e Sent (avg.) Availability

Avail ability

[ [ I [
Net wor k | 96.5% | 100.0% | 13.3% | 97.1% | 96.2% |

I I I I I |
Profil er Hourl y Loss of Loss of Hourl y Consensus
Repor t Dat a Hour |y Hourl y Cut put Fai l ure
Avail abl e Dat a Dat a Sent Rat e
on Hub (fault/test) (comms.)
(" (9 (" (9 (9

I I I I I I

Aztec, NM | 100.0% | 0. 0% | 0.0% | 100.0% | 9.4% |
Bl oonfi el d, MO | 100.0% | 0.0% | 0.0% | 100.0% | 9.8% |
Bl ue Ri ver, W | 100.0% | 0. 0% | 0.0% | 100.0% | 8.2% |
Central, AK | 99. 4% | 0. 0% | 0.6% | 99. 4% | 17. 5% |
Conway, MO | 94. 1% | 3.6% | 2.4% | 94. 0% | 17. 4% |
Dequeen, AR | 97.0% | 3.0% | 0.0% | 97.0% | 9.8% |
Fai r bury, NE | 100.0% | 0. 0% | 0.0% | 100.0% | 7.9% |
d ennal | en, AK | 96. 4% | 0. 0% | 3.6% | 96. 4% | 38.2% |
Gr anada, CO | 80. 4% | 17. 9% | 1.8% | 80. 4% | 6. 0% |
Haskel |, OK | 96. 4% | 3.6% | 0.0% | 96. 4% | 10. 8% |
Havi | and, KS | 89. 9% | 10. 1% +| 0. 0% +| 89.9% | 15. 4% |
Hi | | sboro, KS | 100.0% | 0. 0% | 0.0% | 100.0% | 2.9% |
Jayton, TX | 98. 3% | 0.6% | 1.2% | 98. 2% | 7.5% |
Larmont, OK | 83. 4% | 15. 5% | 1.2% | 83.3% | 14. 2% |
Lat hrop, MO | 100.0% | 0. 0% | 0.0% | 100.0% | 16. 4% |
Ledbetter, TX | 96. 4% | 3.6% | 0.0% | 96. 4% | 7.6% |
Mccook, NE | 88. 1% | 11. 3% | 0.6% | 88.1% | 5.7% |
Medi ci ne Bow, WY | 100.0% | 0. 0% | 0.0% | 100.0% | 6.6% |
Merri man, NE | 99. 4% | 0.6% | 0.0% | 99. 4% | 10. 2% |
Nel i gh, NE | 100.0% | 0. 0% | 0.0% | 100.0% | 8.1% |
Neodesha, KS | 99. 4% | 0.6% | 0.0% | 99. 4% | 17. 6% |
kol ona, MS | 91.7% | 6.5% | 1.8% | 91. 7% | 27.9% |
Pal esti ne, TX | 100.0% | 0. 0% | 0.0% | 100.0% | 6. 5% |
Platteville, CO | 97.0% | 0. 0% | 3.0% | 97.0% | 16. 8% |
Purcel |, K | 100.0% | 0. 0% | 0.0% | 100.0% | 16. 3% |
Slater, 1A | 100.0% | 0. 0% | 0.0% | 100.0% | 8.6% |
Syracuse, NY | 0.0% | 100. 0% +| 0. 0% +| | |
Tal keet na, AK | 97.6% | 1.8% | 0.6% | 97.6% | 19. 4% |
Tucunctari, NM | 99. 4% | 0. 0% | 0.6% | 99. 4% | 11. 1% |
Vici, &K | 100.0% | 0. 0% | 0.0% | 100.0% | 32.2% |
Whi t e Sands, NM | 100.0% | 0. 0% | 0.0% | 100.0% | 5.4% |
W nchester, IL | 100.0% | 0. 0% | 0.0% | 100.0% | 12. 2% |
W nnfield, LA | 97.6% | 2.4% | 0.0% | 97.6% | 25. 2% |
Wl cott, IN | 100.0% | 0. 0% | 0.0% | 100.0% | 12. 7% |
Wod Lake, M | 100.0% | 0. 0% | 0.0% | 100.0% | 11. 8% |

I I I I

+ = Edited Nunber
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MAJOR HIGHLIGHT OF LAST TWO YEARS
COOPERATIVE AGENCY PROFILERS
(CAP)

Mission: - To AGGRESSIVELY acquire profiler data
from as many CAP systems as possible.

Goal: - To be the World’s Center of Profiler Excellence
and

Have our program be the “One Stop” for all things
“Profiler”.

\
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ACHIEVEMENTS

* Major increase in number of CAP systems

= Profilers providing data as of January 22, 2003
< NPN (35)
TARS (1); 9 yet to be deployed
JMA (25); 6 additional in 2003
% Fixed Systems; North America (39)

S
*%

>

S
*%

>

’0

+ Fixed Systems; Pacific/South America (3)
“* Mobile Systems; North America (15)

Total Systems Operating: 118
= Approximately 60% of non-JMA CAP have RASS

= Additional data to NWS and other NPN customers increase
value of program and NWS involvement.

‘ ’ = Experience gained will be valuable for a national network
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* WIND AND RASSk ¢
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Cooperative Agency Profilers
Rutgers, NJ Profiler

— e

915 MHz profiler with RASS

w Courtesy of Rutgers University
\J
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Cooperative Agency Profilers

D WIND PROFILER SITES

Q CONTROL CENTER(JMA)

RADIOSONDE STATIONS

o

\




S
-
=

2
=5

N
s
O
“
o
N
<
=
Z
=
=
<
=
-




JAPAN METEOROLOGICAL AGENCY

=
£Ec
P
—
=
>
35
wg
-
=+ -
o0 £
rm

E
S
c =
g
S5
=
= o
ST
k-
o
=T
=c
._nna
=
o8
e 3 '
P LA
T E
=

5TD
ATM
PRES
(mb)

—500
— 700
— 850

RN SO TR ﬁ\

M, =, , %, N,
o, b . U T, N

41000

¢¢¢¢JnyyJ¢/ /w//

PRl R
RIS RRRIN SRR INET R e

DY RR! Sl
S JVJMJJJVWMWWPRH;

/// oo . e Y f,, R I.f"..
7 A V MMVV\),\ML \\M__ v/ -

gk, T ek o b, T B Rk \ "|
D RN SRR

&

By » P YISO A //

21:00

21:00 02-0ct

N\

-t

Ik\\.,-o-

2L

9

L}

L -

o ek

1L

\ i

"‘\_, e
ground {jL
07:00

Oct

03
2002 UTC

=
T_..u_ﬂ_
=

2002 UTC

<1

—
10

L
15



NOAA Profiler Network
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Demonstration Division

(

* Cooperative effort with: U.S. Air Force Combat Command (Funds)
Environmental Technology Laboratory (ETL)
National Weather Service — Southern Region

TARS NETWORK
(Tethered Aerostat Radar System)

Consists of 10 — 449 MHz Profilers supporting USAF Aerostats

ETL prepares sites and installs profilers
FSL operates, monitors and maintains profilers

Profiler likely prototype for national network

\
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Cooperative Agency Profilers

TARS Aerostat — Wind profiler needed for
operations
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Cooperative Agency Profilers
Location of TARS profilers

Morgan City
Matagorda

/\ TARS Profilers
(Filled = installed site)

A

Cudjoe Key

Rio Grande City

Puerto
A Rico
B0 e,
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TARS Ft. Huachuca, AZ. Quarter-scale 449 MHz Profiler




NOAA ENVIRONMENTAL TECHNOLOGY LABORATORY
Experimental Wind Data Only, Please Verify Before Using
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NOAA PROFILER NETWORK

TECHNICAL REVIEW

NPN and Cooperative Agency Profilers (CAP)
Operations, Capability and Results

Presented by Douglas W. van de Kamp

Network Operations Staff
Norman Abshire
Michael Bowden

Jim Budler
Daphne Grant

L M February 25, 2003
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Demonstration Division
Count

mmm MTBF MaxTBF —a— Count

Between Jan 1996 and Jan 2003

NPN Site MTBF (Mean Time Between Failure)
[Based on Data Outages > 24 Hours]
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NOAA Profiler Network
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Hours of Data Lost By Fault Type
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Recent Activity and Improvements

 Remote main power reset capability
— Attempted 226 times in FY02, successful 180 times (80%)
— 4,700+ hours of additional profiler and GPS IPWYV data
— Increased NPN data availability by 1.5%

* CAP data acquisition and monitoring

* Supported two site relocations and two new RASS
installations

 DEC alpha checkout
* Platteville 449 MHz (2 processing methods)

e Ground clutter mitigation

‘ ’ e Reassigned GOES minutes
S Z * Monitoring NWS Area Forecast Discussions
"
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Ongoing Activities

- Operations and monitoring of 35 NPN sites

— Coordination of Logistics

— Fault tracking
— Radio Acoustics Sounding Systems (RASS) at 11 NPN sites

— GPS receiver and surface observations

* Monitoring of 200+ GPS systems
* Monitoring of ~ 90 CAP systems
* Search and Rescue Satellite-aided Tracking (SARSAT)

y inhibit schedule generation R o
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Ongoing Activities cont’d

* Training and Qutreach activities

 Improved web displays

Data quality issues

— Ground clutter, internal interference, birds

National Profiler Network planning
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" Cooperative Agency Profilers

Who Cooperates?

« Japan Meteorological Agency - 25

« NOAA Environmental Technology Laboratory - 13

« NOAA Aeronomy Laboratory - 4

« Kennedy Space Center And Cape Canaveral Air Force Station - 6
 Argonne National Laboratory ABLE/ARM Programs - 3

« NCAR Sponsored By The FAA - 3

« South Coast Air Quality Management District -3
 White Sands Missile Range (Meteorology Branch) -3
 Dugway Proving Ground (DPG) -2

 Environment Canada -2

* Department Of Interior Minerals Management Service -2

* North Carolina Department Of Environment & Natural Resources
(DENR) & Division Of Air Quality -2

« San Diego Air Pollution Control District - 2

« San Joaquin Valley APCD -2

« Texas Natural Resources Conservation Commission -2

« Air Resources Laboratory, Special Operations and Research Division - 2
» Several others with one profiler




Multi-Agency Profiler Graphical Data Displays e S

Data provided by NOAA and other Agencies FWIND & RASS

@winD ARASS

Current D ata Available
Mo D ata within LastH
NOAA Forecast Systems Laboratory imataﬁw‘l Lact3 Hours

View Advanced (Scaling and Historical Data) Display Options

Basic Display Options help

Site Name:

]LOS ANGELES, CA [LAXCA] _v_j
View:

[Wind Profiles ~|

Resolution:
]60-minute v|

Beam: Mode:

| =l A El

Preset: Periods:
|Auto =l 12 1 e
Plot Size: Time Direction: SR it ity
[M800x550 -] [Right2Left ] = GETPLOT |

Site: |[EL PASO TX [EPSTX]

Source: [TExas COMMISSION ON ENVIRONMENTAL QUALITY

Select a thumbnail image to change the view of large
map.
Click on site locations to load display options.
Click Get Plot to generate an image.
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NWS offices identifying use of Profiler data in their Area
Forecast discussions (45 day period, December 1, 2002 to
January 14, 2003)
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Future Activity

* Acquire raw spectra

Improve data quality
— Bird rejection
— Ground clutter

— Internal interference

Acquire more CAP data

Automated QA monitoring
Improve RASS QA and display

Automate remote main power resets

Investigate additional profiler products

(=
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Future Activity cont’d

- National Profiler Network planning

— Platteville 449 MHz capabilities
— Height coverage, gate spacing, resolution
— Data quality/accuracy (3 beams vs. 5)

— Data communications and monitoring

\
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NOAA PROFILER NETWORK
TECHNICAL REVIEW

Software Development
and
Web Services

Presented by
Alan E. Pihlak

SOFTWARE DEVELOPMENT & WEB STAFF

Leon Benjamin
Michael Foy
Rob Prentice
Scott Stierle

February 25, 2003
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~35 Profiler

Sites

Enable NWS Operations
(from DD Tech Review 2001)

Current data flow

Other
Customers

tal »] NWSTG

WAN

\
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" NPN Current Processing

Monitoring —-—""",—'

PHUB Wind ey
Profiler Profiler Network
Hub Processing Control \

Production

PN Profilers

Serial
Asynchronous
ecmmunications

CAP Profilers

Redundancy &
DEV Development

Hublet

Mixed

Monitoring
Communications

and
Network
Control

Wind
Profiler
Processing
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i Cooperative Agency Profilers

Mumber of CAP

=]
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Increase in number of CAP from 1995 to 2002
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i Cooperative Agency Profilers k

(CAP)

« The good: ~60 profilers delivering data at
an estimated cost of $150 per month per
profiler. NWS AFDs often mention CAPs
in CA, WA, ME, FL, VA.

 The bad: approximately 30% of branch
resources spent operating CAP network
as the number of CAP profilers doubled
from 2000 (30) to 2002 (60).

y
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~ Cooperative Agency Profilers
(CAP)

 Leon Benjamin is recognized as the key person in
the operation of the CAP acquisition network in
maintaining and developing the CAP systems.

« Significant developments in viewing profiler data
on AWIPS via LDAD ( upcoming).

"".:.*.'.' ' : ' e Hi - .
‘ ’ 915 MHz profiler with RASS at Las Vegas
\ Courtesy of NOAA’s Air Resources Laboratory
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Other CAP achievements

* Currently acquiring JMA network profiler data.

« European profiler network data to be acquired
soon.

« 1 TARS site now included in CAP network, 9 more
expected.

y
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Demonstration Division

NPN Transition

The NPN HUB system
MicroVaxes
Built in the 80’s and early 90’s
98.8 % delivery record

) -

2 W
(+)
Arment oF © )
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Phase 1
LRGS
PN Profilers l-‘ e

Serial PHUB Wind I'.'Innal:&rmg _____..-—-‘"
Asynchronous Profiler Profiler Nl
Communications Hub T Processing C?:ntrun:l \
Production
CAP Profilers
Redundancy &
W DEV Development
Mixed Hublet
Communications e
Wind Monitoring
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Distributed System Design

Features

« Control via WWW interface.

* Flexible configuration.
Ability to move a subsystem

" MNOAA Forecast Systems Laboratory
J | Demonstration Division
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Status of Phase 1

* Distribution 95% complete
— Only NWS composite message still produced on HUB.

— Single-station messages for NPN, CAP and GPS being
delivered to NWSTG since February 2001.

— NCEP is putting single-station messages “in the tanks”,
expects to begin processing them operationally when
their moratorium is lifted between March and July 2003.

« Displays 70% complete
— Data displays complete and visible on the WWW.
— Monitoring displays need requirements analyzed.

y
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Status of Phase 1

...continued

« Acquisition 50% complete
— Landline data — 40% - Serial server nearly done

— GOES data — 60% - High-data-rate DCP transmitter
support for various vendors. Depends on serial server.

— LRGS replaced obsolete DRS this month
* Processing 50% complete

— Quality Control — 90% - Weber-Wuertz QC and 6 minute
wind creation expected to be completed within 2 weeks.

— System control — 10% - PMT and GOES emulation remain

and depend on serial server
\'4
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The Near Future

 Phase 1 completed by October.
* New WWW pages online by May.

» Continue to collect & deliver CAP including
JMA network.

* Acquire new CAP as opportunity arises.

\
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NOAA Profiler Network
Technical Review

Profiler Data on AWIPS

Presented by
Patty Miller

System Development Division
Scientific Application Branch

|
\y February 25, 2003
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: Profiler Data on AWIPS

Current Status

* Hourly NPN Wind, Moment, and Surface
Observations

— Data available on Satellite Broadcast Network
(SBN)

— Displays available on D2D baseline

« CAP Winds and Surface Observations

— Data available through Meteorological Assimilation
Data Ingest System (MADIS)

— Displays available through D2D customization
(instructions and custom files provided by MADIS)
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Profiler Data on AWIPS

Current Status
continued

GPS-Met Surface Observations
— Data available through MADIS

— Displays available on D2D (customization only
needed for Integrated Precipitable Water Vapor

(IPWV) display — instructions provided by MADIS)
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Profiler Data on AWIPS

Near-Term Plans

« Update Profiler Decoder
 Add CAP Winds to SBN and D2D Baseline Displays

* Investigate RASS Displays

V4

\
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 Add 6-Minute Wind and GPS-Met Observations

Profiler Data on AWIPS

Longer-Term Plans

to SBN and D2D Baseline Displays

V4

\
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NOAA Profiler Network
Technical Review

Facilities and Systems
Administration

Presented by
Bobby R. Kelley

Facilities and Systems Administration Staff
James Bussard

y Michael Pando
\_ February 25, 2003
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! Recap from 2001

Highly varied responsibilities
— Continue ops / maintenance of HUB hardware
> 13 Micro-VAX systems in two clusters running VMS 5.5

— Sun server & workstations running Solaris

— PC servers & workstations
> Running Linux / Windows (95/98/NT) / SCO Unix

Reuse equipment whenever practical
— Census Bureau PCs & excess from FSL and others

Low cost, high performance approach
Maintain data telecomms costs, minimize risks

Eliminate single points of failure, minimize risks
— Installed UPS & connected to emergency power

y
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Hardware

Then

13 Micro-VAXs
E300
2 Su
ARCstati

Now

13 Micro-VAXs
4 PC servers - Linux

56 PCs — Linux *
1 PC server — Win 2K Adv.
12 PCs — Win XP
13 PCs — Win 2K
3PCs—-NT4
18 PCs — Win 98
1PC —-Win95

11 PCs - Linux *

1 PC server — NT 4
34 PCs — Win 95/98/NT 4
i

* all GPS-Met
* 39 GPS-Met

y 17 NPN
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4 I
Data Telecomms

« 38 Circuits
* Includes a private link to NWSTG
and two T1 circuits to Boulder

Then Now
Exception to FTS-2001 Network & Related Integration

« NATO BOA Support Services Contract
— Unisys  Per MOU with DOI / MMS

> AT&T - GRCi
> AT&T

* Preserved $130K investment in comms equipment

* Minimal increase in circuit costs from 2001 to now .
y « 7.4% (17.8% less than FTS-2000E)
"

(67.4% less than FTS-2001 )
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Availability Summary

(12 Month Averages)

(Except 449 for 1999)
Calendar Year 1999 2000 2001 2002
- HUB 99.1% 99.3% 99.6% 99.5%
« Landline Comms 96.2% 96.8% 96.5% 96.4%
- 404 DatatoNWS 90.0% 94.4% 94.6% 94.5%
« 449 DatatoNWS 71.4% 88.3% 94.4% 93.7%

Last 4 months

CY 2002

v More than 12,500 profiler days

v Only 87 landline comms faults
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2001 / 2002 Actions

* Maintained IT security — requires
proactive vigilance these days

 Kept NPN processing systems
availability & data delivery high

* Implemented test hardware for new
NPN processing system

 Supported parallel operations with old
& new NPN processing systems
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2001 / 2002 Actions

continued

* Implemented improved file backup system

« Supported implementation of LRGS (Linux) to
replace DRS (SCO Unix) for DOMSAT access
— Backup NPN data acquisition

* Reconfigured DD network to improve
management & efficiency

* Determined upcoming network requirements &
coordinated within FSL to ensure long-term
compatibility

y
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2001 / 2002 Actions

continued

* Installed independent computer room air
conditioning unit
— Eliminating another single point of failure
— DD computer facility temperature more stable

* Implemented additional hardware for CAP data
acquisition, processing & distribution
— At a cost of $5,000
— Now providing access to ~90 CAP profilers

y
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Plans

« Solidify equipment & configurations for CAP
processing

— Expand as required
* Plan for decommissioning VAX systems

 Upgrade DD network & redesign computer facility
— Modular / extensible

* Build out production / backup / development
environments for the new NPN processing system
— Plan for distributed processing & data distribution

y
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Plans

continued

 Research / test alternative remote site
communications options
— Wireless technology

— Satellite-based options
v (Maintain DOMSAT access as backup comms)

— Communications is a significant cost for
operations

— Minimize future O&M costs

* Research implementing a long-term
online data archive & retrieval system

y
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4 NOAA PROFILER NETWORK h

TECHNICAL REVIEW

Engineering & Field Support

Presented by
Michael K. Shanahan

ENGINEERING & FIELD OPERATIONS STAFF

Norman Abshire

Michael Carrithers
David Glaze
Brian Koonsvitsky
Brian Phillips
Richard Strauch
‘ ’ David Wheeler

February 25, 2003
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Past Issues

- How long can we operate at 404 MHz?
— Until they turn us off (2004)

— Forever (as long as we don’t interfere with SARSAT)

— Dependent on number of Galileo satellites (2010)

« 404 MHz power transistors for the transmitter are not
obsolete as once thought
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Recent Achievements

Installed two new RASS systems at Jayton, TX and
Neodesha, KS

Completed comprehensive upgrade of grounding systems
at all sites, including lightning and surge protection

Installed 12 new DEC Alpha data processors

\
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Recent Achievements

* All deliverables to NWS-Alaska completed

— O&M manual, LRU Guide, Antenna and Transmitter drawings

— Tools & Test equipment to support maintenance of profilers

y
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Alaska Issues

Ground clutter at Central, AK profiler

— Research and test clutter suppression techniques.

Snow accumulation on the antennas.

— Not a serious problem to the performance of the profiler.

\
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Recent Achievements

* Moved Platteville, CO 404 MHz profiler to Ledbetter, TX

XI[

\
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Ledbetter, TX

In support of the Texas Mesonet

Fills hole in upper air measurements for NWS

\
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Recent Achievements

® Moved VAFB 449 MHz profiler to Platteville, CO

\







Forecast Systems Laboratory
NOAA Profiler Network Demonstration Division

(

Possible Prototype for the Future

* Platteville is a hybrid system consisting of Vaisala signal
processing and Lockheed Martin transmitter and antenna

- Capable of providing raw spectra

- Signal processing techniques are being tested by ETL

\
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Future Improvements

Upgrade all sites to PSOS-Il surface met package,
including standard 10-m tower for surface winds

New 449 MHz drivers and amplifiers

\
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Future Prospect

« Support ETL Tethered Aerostat Radar System
(TARS) profilers

— Provide maintenance and repair support

— Create “LRU Guide to Replacement” manual

XI[
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NOAA Profiler Network
Technical Review

Next Generation
Wind Profilers

Presented by
Richard G. Strauch

February 25, 2003

\
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NOAA PROFILER NETWORK

TECHNICAL REVIEW

NEXT GENERATION WIND PROFILERS

« IMPROVED RELIABILITY
« FEWER OUTLIERS

Y‘IZ
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NOAA PROFILER NETWORK
TECHNICAL REVIEW

HARDWARE

 DIGITAL RECEIVER
* PHASED ARRAY ANTENNA ??

XI[
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NOAA PROFILER NETWORK
TECHNICAL REVIEW

PROCESSING

LONG FFT

TIME DOMAIN CLUTTER FILTER
MULTIPLE SIGNAL TRACKING
TURBULENCE
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NOAA PROFILER NETWORK
TECHNICAL REVIEW

Future Focus and Summary

Presented by
Margot H. Ackley

February 25, 2003
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FUTURE FOCUS

and BRIGHT

FY - 05/06
FY - 04
, NWS/FSL New Initiative
NPN Budget is de-funded
“NATM”

$0.M instead of $4.15M
Converts NPN to 449 MHz | ..

Expands NPN Nationwide |
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Bleak

> Very late in the FY04 budget formulation process
(mid-December), Office of Management and Budget
(OMB) took NPN funding out of the President’s

budget that was released to the nation this February.

» Only Congress can restore our funding.

Y‘V[
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NOAA FY-04 Budget Summary

NOAA OFFICE OF ATMOSPHERIC AND OCEANIC RESEARCH
(5 in Thousanils)

FY k2 FY 2003 FY 2004 FY k4 FY 204m4 FY 2004
Enacied President™s Realizn President's Budget President's Budget President's Budget
FY id PROPOSED OPERATING PLAN Budzet ATEs Program Changes
{yperations, Research and Facilities
OE  dmount | EIE  Amoun EIE EE  dmount | EIE  Amount | EIE Aoy
NOAA Laboratories & Joint Institutes

Aeronomy Laboratory (Colorado) 4l 10,161 40 10 462 3 1 340 0 0 A4 10,802
Atlantic Oceanographic and Meterclogical Laboratory (Flonda) i8] 2,825 549 13,704 (11} 0 4453 0 L T8 14,197
Air Resources Laboratory {COID NC NV, TN) 40 3,502 40 5,815 (9} 0 238 1] 0 3l 6,033
Climate Diagnostic Center {Colorada) 14 2,554 14 2,662 (5 0 B3 0 0 g 2,743
Climate .‘\h:ni'.-.:r-_n; and J}i-:l'_il'llil!'-[ll_' [.ﬂ|‘.-u|'5=.'.n|'} (Colorado) 45 6114 46 5372 (9] ] 146 1] 0 KL H9E
Environmental Technelogy Laboratory (Colorado) 44 7348 44 7871 (101} L 179 ) 0 id 2050
Forecast Systems Laboratory (Colorado) a7 10,797 a7 11,400 (40 o 133 (") (4, 150) 19 7.—'-|-|
Geophysical Fluid Dynamics Laboratory {New Jersey) 74 17,297 74 17,855 ia 0 Q43 0 i 110 18,795
Great Lakes Environmental Research Laboratory (Michigan) 51 8,229 51 E 609 & L 260 0 0 37 5860
Mational Severe Storms [.<L|‘.~f-;3l'i’|lul'j- (Oklahoma) 46 75409 46 TRl 8] ] 261 0 0 35 8,144
Pacific Marine Environmental Laboratory (Washington) T8 16,176 T8 16,5204 Y | I 514 0 0 T 17,478
Space Environmental Center {Colorado) 47 1476 50 8,033 2 l 258 0 0 33 8,291
Subtotal, Laborateries & Joint Institutions 635 112,228 639 117,891 =291 3 4,048 -3 -4,150 605 117,789

From: NOAA FY-04 Budget Summary
February 3, 2003
http://www.noaa.gov/
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KOAA's Office of Oceanic and Almospheric Ressarch [DAR],
alse knewn ss “HOAA Ressarch,” requesis $3808 milion (M)
in FY0d, refiocling & net increase of §7T8.1M over the FY'03
Preaident’s Budgel Request This will support the enhanced
operations of the NOAA programs.

EX 2004 Program Increases

Climate Changoe Rossarch Initiative. NOAA requests an
Increase of 316.9M and & FTE in tha Chmate Observaliona and
Banices line em and the OAR Procurement, Acguisitions, and
Conafuction (PAC) account b work flowards the goals of fhe
Chrmate Change Rasearch InSatve (CCRI). The resaatch will be
cofdested |0 the Rolowing areas

Carbon Cycle Atmospheric Measurements: 350
Ingrease 1o suppost She implementation of a Caorbon Cyclé
Ammosphisric Observing System that foocuses on Morth Amefica.
This will improve the understanding of climale changs and
conirbule %o the sclentific basis for effective management of
carbon dioxida.

Global Ocean Observing System: $83M lncrasss 1o
continge bullding a global ocean cbeervng syatem thal accuralely
documants climale-gcale changes in ocean hesl, carbon, and 10a
fevel The reguest will permit NOAA B |hir sade cof understanding
of ooeamie processss hrough monitoring and ressarch. 1o
enhance our pradicive capsbdities, and afow us to provide sound
scigntific advice to those chasged with managing the Matom's
ocears and Mimospherss resources, It will extend and strengthen
NOAAS sxisling ocean observation efforts across e entire oosan
chaarving sysiem

Reducing Uncertainties: 31Mincreass o support ressarch
Ena will pheld improved decision-suppor! ool asscaaled with B
key slament of chmate-change scenanios. This reseanch will focus
on & batter understanding of tha absorption and scattering of
radiation by asrosals (fine airborne partickes) and the associated
healing and cooliing rodes in fve climate sysiem

Climate Change Science Program Office: 311m
increass 1 suppon ihe infdation of an inferagency Cimate Change
Science Program Office. The CCSP Ofce will coordinals research
planned and Implemented scross e depastments and agencies
o support egreed-upon scentific cbjectives, and o provide usable,
science-based products as 1cols for policy and mansgemeant,

CCRI Suparcomputing: 33 5M incraass In the Procwement.
Acquisithons, and Conalrucion accound, ta: (1) enhance MOAA'S
Geophysical Fluld Dynamécs Laborsionys computing capabdity by
173 o enable the running of dimats model simulaBons relevant o
policy and business lssues and (2] tm NOANS Investments In
me Chmate Change Ressarch Indiafive (CCRI) and previcus
resaanch into poficy relevant knowledge,

FY 2004 Budget Highlights

Improved Waather Forecast Accuracy Through
THORPEX: Anincrease of 32.5M is requesied for HOAKSs US
Wealher Rededich Program (USWRP), including the NOAA-wide
High impact Weathar initiative, §1.3M wll support The Obsenving
Sysiem Research and Predictablity Experiment (THORPEX), an
amarging companant of the USWRP thal will significantly ingices
i ar lofecasl soournsy,

High Impact Weather: 51 24 w8l anhance the slecirical load
foracasting component of the agency-wide Energy initiative. The
Ensrgy inillsthve, designed kb impiove slecirical load forscasting
and anafgy operaliong mansg I, will incrasse 1o & lotal of
STIM. The Irnimative |8 mansged by the LS. Weather Riessarch
Progesen (LISWRP}

Invasive Species/Ballast Water Technology: NOAS
mequests an increase of 51.0M 1o0; {1) develop technclogies: for the
traatment of shipa® ballast waler o reduce the pofential for
Irvasiors of non-indigencus maring species; (2] o1 up o national
moniloring syslem for aqualic nulsande spedies focusing on
maini prodacied areas and areas vulnsrable o invasion such as
ports and hasbors, and (3) test control mechaniams and restode
nalivie Apecles Snd habital condiBoas in Mveded soovyslems.

National Sea Grant Colloge Program: MOAA requests
S57T4M o suppcdl the  recently enacied Mational Sea Grand
Callege Program Al Amendmaents of 2002 (HR 3384), which
imauthanized the Sea Grant program as part of he Depanment of

Cammatce

EY 2004 Program Decroases

NOAA Profiler Network: The Adminisiration proposss to
doacivale e natwerk, congistling of 37 profilers in the Central US
and a oendral cofmmand and processing centet in Colotado, for a
savings of $4.15 milion per year, Thres profilers in Alsskas could
continde o operale, byt halr dats would no danger flow Baugh the
curfenl  piocessing cenler snd on B the MWS and o
cutlomuers, Moal profilen trasamil on 8 freguency sharsd by
WNOAAs Basrch snd Rescus Sabeliis Alded Tiaddng (SARSAT)
aatallifes, and 'hnr'ﬂy cedse HiAsmidskoR &8 B ilx salefied
pass. In 2008-2010 tha Ewropean Union will launch mary samilar
wabellibes thun caring the profilers o ceass tramsmission nesily

skl 1y Birrea

® 9

3017132454, onk. 173
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Bleak

» Many customers, including NWS, are aware of
FY04 problem. They are lending support for
restoration of funds by publicizing the value of
NPN data for their particular missions.

» National media exposure, created by use of
NPN data in helping to determine causes for the
shuttle Columbia disaster, publicizes NPN’s value.

Y‘V[
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NPN Budget is de-funded NWS/FSL New Initiative
$0.M instead of $4.15M “NATM”
" Converts NPN to 449 MHz |
N Expands NPN Nationwide
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.5 DEFARTMENT OF COMMERCE

Mational Oceanic and Atmospheric Administration

New Priorities for the 21st Century

NOAA’s Strategic Plan for
FY 2003- FY 2008 and Beyond




provide improved regienal, national, and international ssssssments and projecions b suppe policy
decizions with sb@eclive mlormation.

«  Improved skill of dirmate vanability Torecasts,

«  Incressed number, ascuracy, and regional speciicity of Marth Amencan chmals, water, and
coastal resource producls,

+  Reduced uncerainly regarding long-lerm climate progctions, sa messured through improvements
in climate change models and increases in the range of their appleation.

+  Incresged imvolwement of NOAA ressarchens and use of NOAA scenbific results in national and
international assesamerils.

»  Reduced uncertainly in the estimation of the U8, temesirial carbon sink.

»  Incressed number of new indicaton of dimale impacts on maring scosyslems,

¢ MOAA will weork wilh users of dirmate information o enable and increass
the application of clenate information for health and salety, ervironmental, sconemic, and cemmunity
planning, especially lor freshwaler supply, waler quality, and eeaslal imgacts.

. Incregaed volurme ol NOAA dimate data and infermation usead by NOAA cuatarmens.

- Increszed number of new iInstances whare MOAS Infermation 1S inlsgrated inld dacEion-aupparn
and maragement sysbars.

. Incresaed usar satslfaction, detarmined tirough surveys.

Mission Goal 3. SERVE SOCIETY'S NEEDS FOR WEATHER AND WATER
INFORMATION

On average, hurrcanes, lomadoes, and olher sevens weather events cawse 511 bilien in damages per
year. Weather is dirsetly linkad 1o public safety and aboul eae-tird of the US. aconomy (about 33 trillan)
i2 wealher senstive. With so much al stake, MOAA's role inob2ering, lorecasting, and warning ol
envirenmental events s sxpanding, and econormis ssetors and s public are becoming increasingly
sophiteated at using NOAA s weather, aF qualily, and water infarmation o imgeove their operational
efficiencies and ther management of environmental resources, and quality of lile

MNQAA s arategically posticnad to conduct sound scence and provide integrated obsarations,
predichions, and advice Tor deasion makers b manage many aspacts of envirenmental resources—fam
Tresh water 1o coastal ecoayslems and air gualty. Brdging weater and climate e acales, MOSA will
continue to salledt ermvironmental data and jesue lorecasts and warmngs Bal help pretect life and property
and enfance the U.S. economy.

NOAA s commitbed 1o excellent cuslomer service. We depend on our parners in the privale seclor,
academia, and government o help dissarminate critical erdronmental information. We will work even
closar with our exialing carnens and wil develop new partners o achieve greater public and industry

sabislaction with our weather, air quality and waler information. Ye will expand our services o suppan
evolving national needs, including space weather, Ireshwater and coastl ecosyslems. and air quality

pradictions threughout the Matien

OUTCOME MEASURES
«  Incresged accuracy and amount of lead Ume [by calegery of S1a0m YPe &.g. hUmcanss),
»  Incressed salisfachon with and benefits from HOAA information and waming services, as

determined by surveys and analysis of emengency rmanagers, irst resgondens, resounce
raragers, industry, govermrent and tha public,

STRATEGIES AND MEASURES OF SUCCESS



& Monitor and Obserd®D NOAS will use cost-effective coservation systems that meet diverse and
axpandng societal needs for sccuracy, parameters obsareed, and temporal and geographic coverage

+  Incressed cbservations ebfained and wsad from pariners, both international and dormestic.
« Incressed cbeervations archived, available, and accesaible,

*  Incressed number of new multi-use obsening sysiems deployed.

«  |mproved effectivensss of MOAA's observing systems.

Undersfzng gnd Describe: WOAS will invest in new technalagies, technigues, and weathar anvd water
forecast modeling.

+  Incressed number of redeling advances by government and acadermia demanstrated to improve
the KOAA sperational prediction suite.

+  Shortened cycle times from research (government and acadermic) to cegerations (e.9., models,
tachnolegy, and technigues)

+ Irgroved sccuracy of weather and air gquality prediction models.

+  Incressed number of new research findings and progress toward their implementation in HOAA
operstions

mhﬂﬁh will improwve farecest and waming capabilities to reduce uncarisinty and
in C benefits

+  Incressed use of ocbservation data for venficatien of and assimilsted into weather, ocean, water,
and cimate prediction models.

+  Incressed number of forecasters trained inthe newsst technigues.

*  Incressed volume of forecest and wanning infermation formatied to canfy the uncertainty of an
event (e.g., space westher, air guality, water and weather forecasts)

*  Irgroved performance of NOAAs weather and water, air guality, and space weaather prediction
slite.

Engage. Advise and Inform: NOAS will promote appropriste responses to hazardows weather- and
water-related conditions, in erder to enhance human preparedness. Tradtional delivery rethods, the
Intamet, and other e-cammerce approachas wil be used to deliver products that customers need for
safety-related decisions, operating efficiencies, and better resaunce mensgement NOAA will alse provide
information te support effective air guality decision-making.

+  Incressed number of favorable scores an public surveys of citizen knowledge about sppropriste
actions under hazardaous westher- and water-relsted condiions.

+  Incressed percentage of the public reporing timely recaipt of wamings as measured by public
SUMNVEYE.

*  Incressed number of communities with plans in place to act on weather warnings and te reduce
the impacts of coastal hezands.

+  Incressed community knowledge of, vee of, and satisfaction with NOAA infermatian that suppon=s
local s quality monitoring and forecast programs.

+ Incressed assistance to intemational partners to improwve responss cagabilities to weather and
witer predictions.

Mission Goal 4. SUPPORT THE NATION'S COMMERCE WITH INFORMATION FOR
SAFE AND EFFICIENT TRANSPORTATION



FYO05 Initiative
Towards a
North American

Tropospheric Mesonet

(NATM)



North American Tropospheric Mesonet (NATM)

Statement of Need:

— Availability of tropospheric observations does not meet
requirements

— Current tropospheric observing system not optimized to
support NWP and Nowcasting (<3 hour temporal

resolution)
Scale Overall Observing System-Status, (Green=Full, , )
Temperature Wind (u,v) Humidity

Climate RAOB/AMSU-A RAOB RAOB/AMSU-B
LIMFAC: Limited data over oceans

Global-NWP RAOB/AMSU-A RAOB RAOB/AMSU-B
LIMFAC: Limited data over oceans

Mesoscale: Aircraft/ GOES Sounder Aircraft/ Profiler NEXRAD/GOES Sounder

NWP and LIMFAC: Spatial and Temporal GOES Cloud Drift LIMFAC: Spatial and Vertical

Nowcast Resolution LIMFAC: Spatial and Temporal Resolution Resolution and Accuracy

Regional: Aircraft Profiler/ NEXRAD/ Aircraft

NWP and LIMFAC: Spatial and Temporal LIMFAC: Spatial Resolution and Accuracy

Nowcast Resolution

(STIP)

Local:

Nowcast

(STIP)




High Availability Tropospheric
Observations Performance Measure Results

WFOs with Profilers vs. WFQOs without Profilers

» Tornado lead-time improved by 3
minutes or about 38%

> Flash Flood lead-time improved by 8
minutes or about 19 %



North American Tropospheric Mesonet (NATM)
Proposal

NATM will extend skill observed in existing regional
profiler network to-much broader base within NWS
Key Activities:

» Establish MDCRS command and control and QC
capability; improve efficiency of sounding retrievals

» Optimize network by redeploying 17% of the existing
profilers

» Upgrade 30 — 16Km profilers to 449MHz

» Deploy 30 — 8Km profilers as “gap” fillers
complimenting MDCRS data coverage

» Develop MDCRS adaptive observation capability



NATM Key Deliverables

Fiscal Year

2005 2006 2007 2008 2009 Total

# Sites Prepared 18 18 36

# Profiler Frequencies

Converted 10 10 10 30

# 16Km Profilers Moved

(404->449MHz) 6 6

# 8Km Profilers Deployed 6 12 12 30
MDCRS

System Management MDCRS Adaptive

Capabilities Cmd/Cntrl Obs




NATM Annual and Unit Cost

Cost (M$)

16.00
14.00
12.00 -
10.00 -
8.00-
6.00-
4.00-
2.00-

0.00-

NATM Annual Cost

2005 2006 2007 2008 2009

Year

m MDCRS DEV

m MDCRS Comms
O NATM Cmd/Cntrol
m Profiler O/M

I Initial Spares

B Engineering

O Profiler Move

0O Qrtr Scale Profiler
m Freq Conversion
O Site Prep




“Initial Goal of the NATM is to
obtain af least one sounding
containing wind and temperature
parameters for:

» Every three hours
» At200 km spatial resolution.”



e North American Tropospheric Mesonet

(Conceptual Network)
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Forecast Systems Laboratory
NOAA Profiler Network Demonstration Division

(

Summary

»The NOAA Profiler Network has over 10 years of proven operations,
and is a trusted source of high quality, reliable data for the nation

» The NOAA Profiler Network:
» Provides critical information.
» Has a large customer base
» A National Profiler Network will:
> Preserve the taxpayer’s 15 year investment in the NPN

» Provide the Nation with enhanced public safety and property
protection

“Keep the Lights GREEN”
‘ ’ “We are here to SERVE”

\




NOAA PROFILER NETWORK
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